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1
METHOD OF PROVIDING
COMMUNICATION BETWEEN DEVICES

CROSS REFERENCE TO RELATED
APPLICATION

This nonprovisional application claims the benefit of U.S.
Provisional Application No. 61/428,249 filed on Dec. 30,
2010, the entire contents of which are hereby incorporated by
reference.

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a method of providing
communication between devices. The present invention also
relates to a system comprising electronic devices capable of
communicating with each other.

BACKGROUND OF THE INVENTION

Devices such as home appliances, entertainment system
components, remote controls, home automation systems,
alarm systems etc. currently exchange commands and infor-
mation (if at all) using embedded software and proprietary
protocols. Remote controls are designed to operate with their
designated devices, automation and alarm systems have sepa-
rate control units or dedicated applications installed on
generic computers, and updates or improvements in the form
of software upgrades are rarely possible. Attempts to go
beyond this rigid situation include universal remote controls
that implement a plethora of proprietary protocols in order to
be able to control a wide range of products, and certain
devices that implement standards based solutions to transfer
data or present a user interface (TCP/IP, UDP, HTTP, HTML,
WiFi, Bluetooth).

Exceptions to this situation exist within the world of data
communication, where devices typically are programmable,
and where solutions solving issues related to discovery and
configuration do exist (UPnP, Bonjour).

Nevertheless, problems exist with prior art solutions. For
instance, devices that were not specifically designed to inter-
act cannot interact, even if they provide complementary func-
tionality. Also, new devices do not discover old devices and
cannot communicate with them or control them (or vice
versa). Also, devices cannot be reprogrammed to deliver new
functionality. Also, generic devices cannot be used to control
a number of other devices. Instead, each device has its own
user interface and/or remote control.

SUMMARY OF THE INVENTION

The present invention is defined in the appended indepen-
dent claims. Embodiments are set forth in the appended
dependent claims.

According to an aspect of the invention, there is provided a
method of providing communication between a first device
and a second device, wherein the second device has a server
component, the method comprising: establishing initial com-
munication between the devices, wherein at least one of the
devices receives from the other device data including at least
one of a) a description or identification of the other device,
and b) a description or identification of a service; and provid-
ing instructions to the second device based at least on the
received data, wherein the instructions and the server com-
ponent allow the second device to respond to a subsequent
request from the first device.
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2

The method may further comprise: the first device sending
arequest to the second device; and the second device respond-
ing to the request using the instructions and the server com-
ponent.

The first device may have a user agent for communicating
with the second device. The user agent may be a web browser.

Said server component may be provided by a user agent on
the second device, which user agent is configured to act as a
web server.

Said request and a response to the request may be messages
in a standardized format and sent using a standard network
protocol.

Said instructions may be provided based on b) the descrip-
tion or identification of a service, wherein said request and a
response to the request are related to said service.

Said instructions may be at least one of software, configu-
ration settings, a service providing software module, a com-
puter-interpretable script, and a web or server widget.

Said instructions may automatically be provided to the
second device following the initial communication.

The second device may form part of a network also includ-
ing several other devices, wherein the first device is newly
connected to the network.

The initial communication may include the first device
receiving the data from the second device, wherein providing
instructions to the second device includes at least one of: the
first device having the instructions pre-stored in a memory of
the first device and sending the instructions to the second
device; the first device downloading the instructions from an
external unit and forwarding the downloaded instructions to
the second device; and the first device sending an address of
an external unit to the second device, and the second device
downloading the instructions from the external unit based on
the address received from the first device.

The initial communication may include the second device
receiving the data from the first device, and wherein provid-
ing instructions to the second device includes the second
device automatically downloading the instructions based on
the data received from the first device.

According to another aspect of the invention, there is pro-
vided a system comprising: at least one first electronic device
having a web browser component; and at least one second
electronic device having a web server component, wherein
the first device is configured to send a service request to the
second device using the web browser component, and
wherein the second device is configured to respond to the
service request using web server component and a service
providing software module, which service providing soft-
ware module is installed on the second device and received
from the outside based on a preceding mutual or one-sided
exchange of credentials between the first and second device.
This aspect of the invention may exhibit the same or similar
technical effects and features as the previously described
aspect.

BRIEF DESCRIPTION OF THE DRAWING

These and other aspects of the present invention will now
be described in more detail, with reference to the appended
drawings showing currently preferred embodiments of the
invention.

FIG. 1 illustrates a method and system according to one or
more embodiments of the present invention.

FIG. 2 further illustrates the method and system according
to the invention.

DETAILED DESCRIPTION

FIG. 1 shows a first electronic device 10 and a second
electronic device 12. Each device 10, 12 includes processing



US 9,143,340 B2

3

means 14 and at least one communication means 16 for car-
rying out various functions described in the following. Each
device 10, 12 may also include a memory 18.

The second device 12 may form part of a network 20 also
including several other similar electronic devices 22a-c, and
the first device 10 can be a device newly added to the network
20. The devices 22a-c can be of any make, brand, or type. For
example, one device 22a can be a laptop, another device 225
canbe a TV, etc.

When the new device 10 is introduced into the network 20,
a service discovery protocol allows the first device 10 to
announce its presence and advertise its services and/or look
for devices 12, 22 already on the network 20 (initial commu-
nication). For example, the first device 10 may announce its
presence for the second device 12 by submitting a description
or identification of itself and/or a description or identification
of one or more desired services to the second device 12, as
illustrated by reference sign 24a. Likewise, the first device 10
may receive from the second device 12 a description or iden-
tification of the second device 12 and/or a description or
identification of any service(s) the second device 12 is/are
running (245). Also, mutual exchange of such data or creden-
tials between the first and second devices 10, 12 may take
place (24¢). Numerous protocols for service discovery exist
and can be used in conjunction with the present invention,
including SSDP/UPnP, DNS-SD, UDDI and others.

Following the initial communication, the first device 10
may determine whether it is capable of further communicat-
ing with the second device 12 (receive data or commands
from or send data or commands to), and whether the second
device 12 can be updated with new instructions (e.g. soft-
ware) in order to introduce or improve such capabilities. If
this is the case, several alternatives are possible for actually
providing the instructions that enable further communication
between the devices 10, 12.

For example, the first device 10 may have the instructions
pre-stored in its memory 18, wherein the first device 10 sends
the instructions to the second device 12, as illustrated by
reference sign 26a. Another alternative is that the first device
10 downloads the instructions from an external server or
repository 28 (265-1), for example via the Internet, and for-
wards the instructions to the second device 12 (265-2). A third
alternative is the first device 10 provides the second device 12
with a network address (26¢-1) to the server or repository 28
or another similar external unit, from which the second device
12 can download the instructions (26¢-2). Also, the first
device 10 can determine that it needs additional instructions
for further communication based on data from the second
device 12, and download the instructions from the server or
repository 28 or another similar unit on its own initiative
(26d). Likewise, the second device 12 can determine that it
needs additional instructions for further communication
based on the received data from the first device 10, and
download the instructions from the server or repository 28 or
another similar unit on its own initiative (26¢). Each device
may be configured for performing one or more of the alter-
natives 26a-e.

Following any necessary software update, i.e. the instruc-
tions being un-packed (if necessary) and installed on the
respective device, the first and second devices 10, 12 are now
compatible and can further communicate using network pro-
tocols (for example TCP/IP, UDP, HTTP, HTTPS, SOAP) and
properly formatted messages (for example XML, HTML).
Hence, the devices 10, 12 are automatically configured and
upgraded to interact using established standards.

While the above procedures have been described primarily
in relation to the first device 10 communicating with the
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second device 12, the first device 10 may similarly commu-
nicate with the other devices 22. Also, the above procedures
may be used to unite or facilitate interaction between just two
devices (i.e. the other devices 22 may be omitted). Further, the
initial communication and the provision of instructions may
be repeated, for instance when a new device is connected to
the network.

A device like the second device 12 should be able to pro-
vide data upon request in the further communication. For this
it may have installed a user agent or Internet browser 30 that
includes server functionality 32 (e.g. the ability to respond to
HTTPrequests) and the ability to run software that implement
services, see FIG. 2. That latter can be implemented as web
widgets, i.e. as small applications written in JavaScript and
running on top of the JavaScript engine of the browser/server.
A web browser/web server combination that can be used in
conjunction with the present invention is described in the US
patent application publication no. US 2010/0198938 Al
(MOLLAND el al.), the contents of which herein is incorpo-
rated by reference.

Devices that do not implement services and that only need
to be able to receive, process and present data can include a
browser, a JavaScript functionality, and possibly a web wid-
get engine. In FIG. 2, the first device 10 is illustrated com-
prising a web browser 34.

Physically, the devices 10, 12, 22 may or may not include
auser interface for input and/or output, for example a screen,
a keyboard, a touch screen, depending on whether the device
is intended for direct manipulation by a user (e.g. a remote
control) or only for remote access by another device (e.g. a
wind speed gauge mounted on top of a roof).

Upon further communication shown in FIG. 2, the first
device 10 may send a request 36 to the second device 12 using
the browser 34. The request may for instance be a service
request. The second device 12 may then respond to the (ser-
vice) request using the installed software/instructions and the
server component 32, as illustrated by reference sign 38. The
response from the second device 12 may be read like a web
page by the browser 34 in the first device 10.

In an exemplary, non-limiting application of the present
invention, the first device 10 is a remote control or a device
(e.g. asmart phone) running a remote control application, and
the network 20 is a home entertainment system including a
plurality of consumer electronic components 12, 22. The
present method allows the remote control or remote control
application to discover the components of the system, obtain
necessary software to be able to communicate with them, and
provide corresponding software to the entertainment system
components. Such software could also include alternative
menus and user interfaces for the components, for example an
enhanced electronic program guide for atelevision or a set top
box, or improved control software for the device itself.

In another exemplary, non-limiting application of the
present invention, the first device 10 is for example a smart
phone that wants to communicate with a refrigerator 12 over
a LAN, WLAN, Internet or the like. Specifically, the smart
phone wants to obtain information or data from the refrigera-
tor, such as temperature and inventory status. Even though the
refrigerator was not initially configured to communicate with
the smart phone, the present method allows the smart phone
and refrigerator to discover each other, exchange descriptions
or capabilities, and download software to at least one of the
smart phone and the refrigerator, so that smart phone subse-
quently can obtain the desired information from the refrig-
erator. In this application, the refrigerator may include server
functionality as discussed above, so that it can provide data
upon request from the smart phone.
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Other applications of the present invention include, but are
not limited to, communication with traffic control systems
(e.g. traffic light or camera) or a power-box in the home. The
invention may also be used in industrial applications, such as
controlling robots in manufacturing.

The person skilled in the art will realize that the present
invention by no means is limited to the embodiments
described above. On the contrary, many modifications and
variations are possible within the scope of the appended
claims.

The invention claimed is:

1. A method of providing communication between a first
device and a second device, wherein the first device has a web
browser for communicating with the second device, and the
second device has a web browser with a server component,
the method comprising:

using, in the first device, a service discovery protocol to

announce the presence of the first device to a network on
which the second device is already present, and to look
for devices already present in the network;
using the service discovery protocol to conduct an initial
communication between the first device and the second
device, wherein during the initial communication at
least one of the first and second devices receives from the
other of the first and second devices data including at
least one of: a) a description or identification of the other
of the first and second devices, and b) a description or
identification of at least one service; and
determining, based on the received data, a need for addi-
tional instructions to be provided to the second device to
make the first and the second device compatible;

providing the additional instructions to the second device
based at least on the received data, wherein the addi-
tional instructions and the server component allow the
second device to respond to a subsequent request for a
service from the first device;

wherein the requested service is provided by a web widget

running on top of a script engine of the web browser of
the second device.

2. The method of claim 1, further comprising:

sending, by the first device, the request for the service to the

second device; and

responding, by the second device, to the request using the

instructions and the server component.

3. The method of claim 1, wherein the request and the
response to the request are messages in a standardized format
and sent using a standard network protocol.

4. The method of claim 1, wherein said additional instruc-
tions are provided based on b) the description or identification
of a service.
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5. The method of claim 1, wherein said instructions are at
least one of software, configuration settings, a service pro-
viding software module, a computer-interpretable script, and
a web or server widget.

6. The method of claim 1, wherein said instructions are
automatically provided to the second device following the
initial communication.

7. The method of claim 1, wherein the initial communica-
tion includes the first device receiving the data from the
second device, and wherein providing the additional instruc-
tions to the second device includes at least one of:

the first device having the instructions pre-stored in a

memory of the first device and sending the instructions
to the second device;

the first device downloading the instructions from an exter-

nal unit and forwarding the downloaded instructions to
the second device; and

the first device sending an address of an external unit to the

second device, and the second device downloading the
instructions from the external unit based on the address
received from the first device.

8. The method of claim 1, wherein the initial communica-
tion includes the second device receiving the data from the
first device, and wherein providing instructions to the second
device includes the second device automatically download-
ing the instructions based on the data received from the first
device.

9. A system, comprising:

at least one first electronic device having a web browser;

and

at least one second electronic device having a web browser

with a web server component,
wherein the first device is configured to send a service
request to the second device using the web browser, and

wherein the second device is configured to respond to the
service request using the web server component and a
service providing software module,

the service providing software module is received by the

second device from an external source and installed on
the second device based on a mutual or one-sided
exchange of credentials between the first and second
device prior to the second device receiving the service
request,

the mutual or one-sided exchange is performed using a

service discovery protocol by which the first device
announces the first device’s presence to a network on
which the second device is already present.
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